Theories about the architecture of language processing differ with regard to whether verbal and nonverbal comprehension share a functional and neural substrate and how meaning extraction in comprehension relates to the ability to use meaning to drive verbal production. We (re-)evaluate data from 17 cognitivelinguistic performance measures of 99 participants with chronic aphasia using factor analysis to establish functional components and support vector regression-based lesion-symptom mapping to determine the neural correlates of deficits on these functional components. The results are highly consistent with our previous findings: production of semantic errors is behaviorally and neuroanatomically distinct from verbal and nonverbal comprehension. Semantic errors were most strongly associated with left ATL damage whereas deficits on tests of verbal and non-verbal semantic recognition were most strongly associated with damage to deep white matter underlying the frontal lobe at the confluence of multiple tracts, including the inferior fronto-occipital fasciculus, the uncinate fasciculus, and the anterior thalamic radiations. These results suggest that traditional views based on grey matter hub(s) for semantic processing are incomplete and that the role of white matter in semantic cognition has been underappreciated.
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Introduction
A recurring theme in research on the neurology and neuropsychology of language centers on the co-occurrence of verbal and nonverbal comprehension deficits, that is, deficits affecting the extraction of meaning from words and from pictures or other nonverbal symbols (for a historical review see Gainotti, 2014) . The fascination with this issue arises from the possibility that verbal and nonverbal comprehension have a common functional and neural substrate that is vulnerable to acquired cerebral damage. This common substrate has been variously characterized as the capacity for abstraction (Goldstein, 1948) , label feedback (Lupyan, 2012; Lupyan and Mirman, 2013) , amodal representations in semantic memory (Rogers et al., 2004) , and mechanisms of cognitive control (Jefferies, 2013; Jefferies and Lambon Ralph, 2006; Mirman and Britt, 2014) . A cross-cutting question is how meaning extraction in verbal and nonverbal comprehension relates to the ability to use meaning to drive verbal production. Much of the focus here has been on the picture naming task and measures of naming performance that reflect early semantic or semantic-lexical processes in word production (as opposed to later phonological or phonetic processes). The predominant such measure is the semantically-related word substitutions, such as CAT -"dog". Despite intensive study of the functional and neural basis of semantic errors and their relation to measures of verbal and nonverbal comprehension (e.g., Cloutman et al., 2009; Schwartz et al., 2006 Schwartz et al., , 2009 , the issue remains unsettled and debated.
Within neuropsychological studies, one approach is to recruit participants with a particular syndrome (e.g., multimodal semantic deficit) or contrasting syndromes (e.g., category-specific deficits for animals vs. tools) and to investigate those syndromes using case study or group comparison methods. An alternative approach, known as the case series method, involves testing a group of related patients in order to understand how and why they differ from one another. On the case series approach, it is not necessary for all participants to exhibit the syndrome of interest because the ones who do not exhibit it are critical comparison points for those that do. Regression methods are typically used to evaluate graded patterns of performance, which also eliminates the need for 
